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ABSTRACT . .
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The ●nergy criaia has prompted research ●nd development of renewable,
domeBtic, coat-effective and publicly acceptable ●nergy alter~a”lvea. Among

these ●re the bioconveraion tech~ologiea. To date bio-energy research haa been

directed toward the ❑echan’.ca of the conversion proceaoes ●nd technical
a-aesament of the ●nvironmental impacta. However, there ●re other obstacles
to overcome before biomasa can be converted to more useful forme of ●nergy that

fit ●xinting need. This paper identifies barriera to bio-energy resource
application in the US. In ●ddition, ●xamplea from several agricultural regione
serve to illustrate site-specific resource problems.

1. INTRODUCTION

For more than ● decade the US haa been facing an uncertain ●nersy future
due to the continued need for increased importation of foreign oil. Th? dilemma
haa encouraged research into and development of domestic ●nergy ●lternative
that ● re renewable, coat-effective ●nd publicly acceptable. Among the
●lternative being ~:naidered are the bioconver~ion technologies. These
procesaaa ●re doeigned to convert the solar energy trapped in planta, plant or

animel residues, or grain into more useful forms of energy that fill existing
naads. To data bio-energy rcaearch haa been focused on the mechanica of the
bioconv~raion proceaaea, broad-brush ●nalyaia of th? rasource base to ●aaeaa

bio-energy potontial, or identification of the technical aapecta of possible
●nvironmental impacca. However, there ●ra many other obataclea to overcome
before these renewable resources can be reclicad ● a ●vailatle energy

alternative. Thaac conatrainta include social iaaues, technology ●daptation,
governmental regulation, ●nd economic problems, considered separately or as
th~y interact with ●ach other.

2. SOCIAL Issllzs

Social deterront~ can be diverse ●nd powerful ●nough to prevent the
deploymnt of ● ttchnolosy: witness tha public’s negative ●ttitude toward the

ua~ of nucl~ar powar. [1] Althouah b~omabs is hardly perceived by the public
aa an ●mittant of deadly ●ffluents, there is the perception of this technology
an ● wasteful “burning of food.” For ●xample, many people b~lieve that the
alcohol fuel industry will compound thm world hunger problem, Corn, the

primary cafididata for alcohol fecdctocka, ~m uoad to feed ●nimala in thin



..

country, not ~eopleo* Although the price of corn-fed beef UMjJ increase,
●lcohol production will not affect fie uupplymf the ~rains tiut-are ataple6
in the third-world countries: rice and heat. World hunger i~ not, in reality,
ar iaaue; but the public attitude toward bio-energy as a threat LO the hungry
i8.

Another deterrent is inadequate information transfer. Hieinf&mation
●bout new teChIIO10giS!6 can cause failure, treating ● disinclination for further
●xp~rimentation. Inaccessibility of commercially available tools, coupled with
● generally kdapicious attitude toward the new and untried, tend to inhibit
development ●ccivity on the part of those involved in agriculture. Until the
farmer is ●ware of, comfortable with and haa acceae to commercially available
bio-energy conversion components, there will be little activity.

The ●xisting energy industry’s ●ttitude can also be an inhibition to bio-
●nergy production. For ●xample, although rural electrification cooperatives
●re in an ●xcellent position to benefit from emall, decentralized facilitie~,
they have been slow to accept the challenge. [k] T%ere i~ no active program
to allow for on-the-grid access for farmers. In addition, an oil company
repreaencative presented a seminar to a House comittee on the hazards of
on-farm ech~nol production. [5] Farmers are not ●ncouraged by the utilities
nor the oil companiee to contribute to local energy supplies.

3. TECHNOLOGYADAPTATION

There is ●lso the problem of technology adaptation. The farming
infraatructuree in e~ch of the many regiong of the US have c~me about though

●n ●volution of management practices. Machinery dealgns and orientation of
●ctiviciea are choeen to eupport an ●xisting market. In order CO gather
realduea for combustion, manure for gas, to plant ●xtra acres in grain for
ethanol, the farmer must ●lter hia ●xisting routine. Energy production will
more likely occur when it dovetaila with ●xieting farming ●ctivity. An
rxnmple of ouch a technology ●daptation would be harvesting ●quipment that
packages remidl’e for direct combuecion while grain is harvested.

Another technological problem ia in matching the ●nergy end-product and

by-producLo t~ existing energy needa. For example, on-farm ●naerobic digeatlon
is a promising local ●nergy resource. However, the technology for compreeslng,

storing, ●~d transporting the gas is nut developed to provide for dlstrlbutlon
of Lhe resource throughout the cormnunity. The ●lternative, though not ●s
ener~y efficient, is on-farm electrical generation. Electricity does fit the
●xistir.A distribution grid.

k. GOVERNMENTRECUMTION

There ● re powern inherent in local government to promote the genertl
walfare. Iheee powers ●re referred to ● a the police power and ●re subject
to d~m proceoe of law. [6] Through the police power, local governments hsve

been given the ri~ht to regulate ●nd control ●ctivities thro~gh zoning snd
permitting procaoces. Implementation of development activities

-~t~c corn grown in the US i~ used for human conaumpt ion; [ 21
in ●ddition, tha prot~in ia not lott in the proceos, the protein ❑arket
may ●ven ba ●nhanc@d by the procaoa. [3]



is cubject to the local governmnt ●ttitude tward the interpretation of
general welfare, which haa proven to be very broad. [7] Although most people
would ●gree that attainment of renewable ●nergy ● t the local level may be in
the best interemt of conmmnity welfare, the law car ●nd han been i~terpreced
in such a way ●s to protect ●esthetics ●nd character of ● ccmenunity.[81 Thi~
interpretation could ●ffect bio-energy facility siting, if the pro oaed site
did not complement the ●xisting “aesthetic and character.”

?

In ●ddition to states’ pow-r, the Federal Go-Jernment ham power to regulate
interstate ccnmnerce, which haa been interpreted to mean transpori of any
material incluaing pollution, ●cross state lineso* If neither a Froduc~ nor
ita resulting pollution cross ● tate line9, ‘he ●tatea are respon~ible for
●nforcement. Uhen the staLe is negligent with th- ●nforcement, &he EPA may
force compliance with regulations. Table 1 gives a sunnnary of applicable
●nvironmental regulaciona.

One ●xample of a policy that might ●ffect biuconversion is the
Environmental Protection Agency, Best Management Practices (BMP). This is
being carried out through US Department of Agriculture programs that stem from
amendment to the 1972 Federal Water Pollution Control Act. Th:e ●ct
authorizes cost sharing benefits to farmers ~fio practice BMP for nonpoinc water
pollution ●basement.** Although this ia =nly an incentive program at this
time, fniluime to comply may result in ❑andatory adoption of BMP.

Not ●ll regulation inhibit implementation of local energy. For example,

one regulatory tool for point courcee water pollution ●batement la the National
Polluti@n Discharge Eliminatizin S;~stem. The large feedlot waste disposal
portion of this mechar-iam proposes guidelines for manure management. Crlterla
include cptior,e for control system performance. Unfortunately, methane
generation is not included ●8 a techniqu~ fcr manure ❑anagement:. If it were,
funds normally ●xpended to ●bate point source pollution could be diverted

instead to ●nergy production.

5. ECONOMICS

Economics plays ● ptirt in energy development. Farmera may encounter
increaaed ●xpense for control technol’ ,ies to mitigate environmental impacts
●nd for f~cility siting, fnr trancport of residues, and for bringing new land
into production. Baled residue on ● per con day, delivered, can cost ● s much
●a its ●quivalent in oil. The :ost of using crup residuea includes dlrcct
harvesting, transporting, and processing costs plus the indirect comts of lose
of nutrients and cropping ehifts, The ●conomic feasibility af u~ing reaiduea
●lso is tied to cite-specific v~-iables. Although the Beneral use of reuidues
in Iowa haa proven to be marginal, [9] direct firing ●xcluaivcly ior grain
drying ia cost-effective. [10] Economic potential oi bagasse and p~ncapple
traoh ●a ●lternative energy sources for H@wr~i im ‘#cry promioing. [11] In
addition, research and development into technolog~ea ~ich ●re most cost-
●ffective will require financing.

=f-l Source; personal conenuiiication by telephone, Environmental
Protection Agency, July 1980.)

**(Rittall, Walt; Environmental Protection Agen:y, pQrOOnal romnunication

by telephone, June 1980.)
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Even though there ia considerable land ●vailable for $ugar production ir
Florida, * tha land ia ●xpeneive , and the process for converting cane to ethanol
is not ●conomically competitive with other sources.** It is labor-intensive
and highly technical. Even if there were no competing uses for land in Florida
or there ●xisted a 1OW-COSC, low-technology solution to facility siting, the
labor-intensive ●spect Vf euga- production is ● constraint. In fa$t, the US
imported 17.2 million low coot gallons 01 ●lcohol from Brazii in April 198b.
Brazil ia fortunate in having l-cott labcm ●nd land. Becauae of local
●conomic conatraii-ta the US ia using ●nether foraign source of ●nergy, when
the re-ource potential ●xists in this country. [121

In order to accelerate development, the US Department of Agriculture
(USDA) plana to finance bio-~nergy facility con~%ruction. There ia an

industry program that will ●llocate $100 milljcn in 1981 for cormnercial-
ccale facilities. For the farmero program the USDA has ●llocated $10 million
to fund on-farm spplicaciona.*** In each caae, technical, environmental ●nd
operating criteria ● re reviewed in order to determine ●legibility. Although
this ic a meager amount of money when compared to other ●nergy development, it
will provide demonstration programs. As other farmers and local lending
institutions see the benefito of bioenergy, many ❑ ore facilities will be
construct~d. There ia ● problem here again, however, with information. The
farmer mutt be ●ware of the grant ●pplication Froceas.

6. SITE-SPECIFIC CONSTMINTS

In addition to generic socioeconomic ●nd technictl deterrents to bio-
●nergy productiorl, there sre site-specific problem~ that relate to resource
●vailability. Although some ●reas of the country have ●mple biomaea ‘or
●nergy, other- do not. The reasons vary.

The Sunbelt ham been ●xperiencing ● population buom. These r,e~)comer~ may
be full-time residents, ●ttracted by the climate or businena opportunities, or
p~ople who migrate in the winter. This influx of people creates ● tug-of-was
between varioua intereac groupn for land and wster. Competition fo: ltnd
increanes ta need for recreation space, land for houalng, or for the production

of frc~h produce, dairy products, ●nd ●ggt incraa~es. This conflict csn ●ffect
~h[. potential development of lacal Snergy from biomaas in varied waya. For
●xample, in Yolo County, California. ●n ●cre of ●sparagua can yield thou-ands
of dollars. [13] Such ●conomics prohibit diaplating the vegetables with an acre
of corn that would yield ●round ?00 gallona of ●thanol. [lL] In other parts of

the country, the generclly increaned prick of land, ●ven where this land may
not be desirable for houeingm prohibita ita use ● e ●n ●nergy producer. An
example i- Palm Eeach County, Florida, wharo the muck landa used for sugar
have tripled in price over the past decade. The sugar produced on this land
ia too ●xpensive for ●lcohol production. In San Saba County, Texas, much land

● (Hutchinsun, Clayton; County Extanaion ASent, Palm Beach County,
?lorida, personal c&unication by telophune, Play 1980.) -

●* Corn to ●thanol Mill coat tha consumer $.50 to $1.30 per Sallon, ougar
$2.07 to $2.30 per Sallon. (Neenan, Bernia; Solar Energy Raeearch
Inotitutt, pe:aonal communication by colephone, June 1980.)

●**(Fold, David; Farmers Home Administration, US Departmnt of

Agriculture, pertional communication hy t@l@phofteB June 1980.)



is devoted to ●~cond IImes or deer leases. The point oak forecto, fiich ● re

habitat for deer and turkey, ●lso ●ttract people from urban Houston or Austin.
It ia unlikely that the forests will be developed a- ● resource for direct
combustion processes.

l%e existing uae of ● resource mey ●lso prohibit development. In Aehley
County, Arkansam, ●nd Yamhill County, Oregon, there ●re tremendous *supplies of
vood . With the ●xception of uood waste from the ●xisting forest products
industry, the wood is ●conomically out of reach so ● n energy source becmuee it
it being cold for pl~ood ●nd lumber.* In Lencaster County, Pennsylvania, the
●xisting crop recidues ●re used to help feed the huge livestock population.
[1S] In sumery, oimply because the land base or resource existc does not
necessarily imply that the resource is ●vailable a- a bio-energy feedstock.

7. CONCLUSION

Despite site-specific resource problems, the oversll potential for
converting biomess to energy it prmising ●nd co~veroion technology is
available. lhere is ● problem in mecching ●xisting energy needs with this
potential, ●nd there ●re meny constraint to development. One could say that
the US it experiencing ●n implementation crisit in ●ddition to the ●nergy
crisis. Although biomecs resources ●xist ● t th? locml level, develo~nc
●ctivity will be minor until constraints ● re mitigated. Bioconveraicn
activity will be dispersed ●nd will not contribute significantly to the
averall reduction of dependence on foreign ●nergy resources. However, if the
●gricultural sector is successful in initiating local inforwtion transfer and
the legsl, socioeconomic, ●nd technological conatra;nts to development ●re
minimized, bioconversion will contribute significantly to local ●nergy

supplies.
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